Abstract. The aim of this paper is to introduce two new types of fuzzy open sets namely fuzzy q-semi-open sets and fuzzy q-pre-open sets in fuzzy q-topological spaces and also defined the fuzzy continuity namely fuzzy q-continuity, fuzzy q-semi-continuity and fuzzy q-pre-continuity in fuzzy q-topological spaces.
Introduction
introduced the idea of semi-open sets and semi-continuity in topological space and Mashhour et al. [3] introduced the concept of pre-open sets and pre continuity in a topological space. Maheshwari and Prasad [14] introduced semi-open sets in bitopological spaces. Jelic [8] generalized the idea of pre-open sets and pre continuity in bitopological space.
The study of tri-topological space was first initiated by Kovar [9] . Palaniammal [15] studied tri topological space and introduced semi and pre-open sets in tri topological space and he also introduced fuzzy tri topological space. Hameed and Moh. Abid [10] gives the definition of 123 open set in tri topological spaces. We [17] studied properties of tri semi-open sets and tri pre-open sets in tri topological space. Mukundan [5] introduced the concept on topological structures with four topologies, quad topology) and defined new types of open (closed) set. We have [18] introduced semi and pre-open sets in quad topological spaces.
In 1965, Zadeh [7] introduced the concept of fuzzy sets. In 1968 Change [4] introduced the concept of fuzzy topological spaces. Kandil [1] introduced fuzzy bitopological spaces in 1991, Fuzzy semi-open sets and fuzzy semi continuous mappings in fuzzy topological spaces was studied by Azad [6] . Bin [2] defined the concept of preopen sets in fuzzy topological space. Thakur and Malviya [16] introduced semi-open sets, semi continuity in fuzzy bitopological spaces. Sampath Kumar [13] Consider four fuzzy topologies on X
Fuzzy open sets in fuzzy q-topological spaces are union of all four fuzzy topologies. Example 3.6. Let X= {a,b,c,d} be a non-empty fuzzy set.
Consider four fuzzy topologies on X ( , , , , )
X τ τ τ τ be a fuzzy q-topological space. The intersection of all fuzzy q-pre closed sets of X containing a fuzzy subset ߯ ఒ of X is called fuzzy q-pre closure of ߯ ఒ and is denoted by Fqpcl(߯ ఒ ) . ( , , , , ) Thus ‫߯‪݈ܿሺ‬ݍܨ‬ ఋ ሻ ≤ ‫߯‪ሺ‬ݐ݊݅ݍܨ‪݈ܿ൫‬ݍܨ‬ ఒ ሻ൯ hence ߯ ఒ is also fuzzy q-semi-open set.
Fuzzy q-semi-continuity and fuzzy q-pre-continuity in fuzzy q-topological space Definition 4.1.
A fuzzy function f from a fuzzy q-topological space (ii)→(iii) Let f is a fuzzy q-semi closed map and ߯ ఒ be a fuzzy q-closed set of X . Since ݂ ିଵ is bijective so ሺ݂ ିଵ ሻ ିଵ ߯ ఒ which is a fuzzy q-semi-closed set in Y . Hence ݂ ିଵ is a fuzzy q-semi continuous function. Proof: Suppose that f is a fuzzy q-semi closed continuous function. Since ߯ ఒ ≤ ‫߯‪݈ܿሺ‬ݏݍܨ‬ ఒ ሻ so ݂ሺ߯ ఒ ሻ ≤ ‫߯‪݈ܿሺ‬ݏݍܨ‪݂൫‬‬ ఒ ሻ൯. By hypothesis, ‫߯‪݈ܿሺ‬ݏݍܨ‪݂൫‬‬ ఒ ሻ൯, is a fuzzy q-semi closed set and ‫߯‪݈ܿሺ‬ݏݍܨ‪݂൫‬‬ ఒ ሻ൯ is smallest fuzzy q-semi closed set containing ݂ሺ߯ ఒ ) so ‫߯‪݈ܿሺ‬ݏݍܨ‪݂൫‬‬ ఒ ሻ൯ ≤ ‫߯‪݈ܿ൫݂ሺ‬ݏݍܨ‬ ఒ ሻ൯.
Conversely, suppose ߯ ఒ is a fuzzy q-closed set in X. So ‫߯‪݈ܿሺ‬ݏݍܨ‪݂൫‬‬ ఒ ሻ൯ ≤ ‫߯‪݈ܿ൫݂ሺ‬ݏݍܨ‬ ఒ ሻ൯.
Since ߯ ఒ = ‫߯‪݈ܿሺ‬ݏݍܨ‬ ఒ ሻ so ‫߯‪݈ܿሺ݂ሺ‬ݏݍܨ‬ ఒ ሻሻ ≤ ݂ሺ߯ ఒ ሻ. Therefore ݂ሺ߯ ఒ ) is a fuzzy q-semi closed set in Y and f is fuzzy q-semi closed continuous function.
Theorem 4.13. Every fuzzy q-semi continuous function is fuzzy q-continuous function.
Conclusion
In this paper the idea of fuzzy q-semi-open sets, fuzzy q-pre-open sets, fuzzy qcontinuous function, fuzzy q-semi continuous function and fuzzy q-pre continuous function in fuzzy q-topological spaces were introduced and studied.
